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College, New York City.) 
PART  II,--DYSENTERY-LIKE  ORGANISMS  WHICH  PRODUCE  AN 
ATYPICAL REACTION IN LITMUS MILK AND WHICH SHOULD 
PROBABLY  BE  INCLUDED  WITHIN THE  GROUP  OF  PSEUDO- 
DYSENTERY  BACILLI. 
From  time  to  time,  within  recent years,  several  varieties  of 
Bacillus  dysenterim  have  been  described,  which  differ  from 
the  original  culture  of  Shiga  in  their  action  on various  sugars 
and  in  agglutination.  In  every  other  respect,  however,  and 
especially  in  the  changes  produced  in  litmus  milk,  they  are 
practically identical with Shiga's bacillus.  All of these, accord- 
ing to the evidence available at present, have an equal claim to 
be included within the group of dysentery bacilli.  On the other 
hand, there are other dysentery-like organisms whose status has 
not been  established.  They differ from the  dysentery bacillus 
most  noticeably  in  their  action  on  litmus  milk  and  in  their 
failure  to  agglutinate  in  high  dilutions  of  any  antidysenteric 
serum.  On the grounds which will be indicated in this section, 
it seems best to the writer to include all of these divergent forms 
within  the  group  of  "pseudo-dysentery"  bacilli.  Their  very 
marked resemblance to the bacillus of dysentery, however, ren- 
ders desirable a detailed description and an attempt to determine 
the degree of their relationship to the dysentery bacilli group on 
the one hand and to the typhoid and colon bacilli groups on the 
other.  Accordingly, a  considerable number of cultures obtained 
during the past summer were reserved for study. 
A  few of these isolations so closely resembled at first the type 
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of "mannit-fermenters"  of the dysentery group  that  it was only 
after  a  cultivation  in  litmus  milk  for  two  or  three  weeks  that 
their  true  character  was  revealed.  One  large  group,  which 
splits lactose after a  longer or shorter period of growth in litmus 
milk  or  Hiss'  lactose-litmus-serum  water,  do  not  produce  gas, 
are  not  motile,  do  not  liquefy  any  medium,  and  produce  no 
change in neutral red-glucose agar.  In morphology they cannot 
be  distinguished  from  the  dysentery  bacillus.  In  Hiss'  semi- 
solid medium the growth is also very similar to that of B. dysen- 
terim, with the exception  of a  slightly greater  spreading  over the 
surface.  There is not,  on the other hand,  the slightest spreading 
through  the  medium.  This  tendency  to  spread  is  also  seen  on 
agar  slants  and  on  agar  and  gelatine  plates.  In  gelatine  they 
form  the  familiar  "grape-leaf"  colony.  Indol  was  not  pro- 
duced  by  any  of  these  cultures,  but  all  reduced  nitrates  to 
nitrites. 
The occurrence of these organisms in cases of summer diarrhoea 
in infants  was  first  noticed  by Duval  and  Schorer,  and  a  short 
description is given in their article in the studies from the Rocke- 
feller Institute. 
The  stools  from  which  the  writer's  cultures  were  obtained 
were generally yellow-green muco-fmeal in character and  seldom 
contained  even  a  trace  of  blood.  Although  several  of  these 
infants  from  whom  the  stools  were  obtained  died,  there  is  no 
proof  that  the  bacilli  in  question  were  an  etiological  factor  in 
the  cause  of  their  disease,  especially  as  in the  few instances  in 
which  tests  could  be  made  the  patient's  blood  either  failed  to 
agglutinate  the  bacilli  or  did  so  only  in  low  dilutions.  In  no 
case  was  the  true  dysentery  bacillus  obtained  from  the  same 
stools as these lactose fermenters. 
In addition to the dysentery-like lactose fermenters,  one often 
encounters,  in cases of this character,  bacilli which act on litmus 
milk  in a  way quite similar  to  B. dysenterim, with the exception 
of the fact that their final alkaline  production is far more intense 
in degree than is the case with the dysentery bacillus, simulating 
in this  respect the reaction  of Bacillus alkaligenes  (Petrusehky). 
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Kendall,  Wollstein, and others, and are designated by the first- 
named investigators as the "alkaline"  bacillus.  They grow on 
agar in a way which is entirely typical of the dysentery bacillus, 
but  they are  often slightly motile and many spread  somewhat 
through the  Hiss  semi-solid medium.  They never produce gas 
in any sugar medium, do not produce indol, nor do they agglu- 
tinate at all with the serum of rabbits immunized to any known 
strain of  B.  dysenteriae.  They do,  however,  reduce nitrates  to 
nitrites.  This  bacillus,  as  Duval  and  Schorer conclude,  is  en- 
tirely outside the  dysentery bacilli  group.  The many respects 
in  which  it  resembles  these  organisms,  especially  the  "Shiga- 
Kruse"  type,  make a  careful  study of its  characters  desirable. 
It is evidently identical with the form described by Ford under 
the appellation B. dysenterim (Mflller). 
BIOCHEMICAL  CHARACTERS. 
Fermentations.--From eight of the  following cases  organisms 
were isolated,  which strongly resembled the  dysentery bacillus 
in  every  particular  except  their  ability  to  split  lactose  after  a 
varying  period  of  incubation.  As  a  means  of  differentiation, 
Hiss'  litmus-serum water,  to  which various  sugars  and mannit 
were added in the proportion of i  %, was used. 
The table given below is founded on a  fou~een-day test. 
All  of  these  cultures  act  quickly  on  dextrose,  mannit,  and 
maltose,  often  reddening  and  coagulating  the  medium  in 
twenty-four  hours.  In  six  of  the  cases,  however,  the  organ- 
isms  isolated  do  not  ferment  saccharose  at  all,  not  even after 
extended  cultivation  in  association  with  this  sugar.  These 
organisms, which do not ferment saccharose, are further divided 
by the fact that some of them split dextrin while others do not. 
On this distinction Duval has called those which do not act on 
dextrin, Bacillus "A," and those which do, Bacillus "B."  There 
are,  however, many transition forms between these two groups 
and, as will be shown, they agglutinate alike and are practically 
identical.  Duval and  Flexner have pointed out that in regard 388  Dysentery and Dysentery-Like Organisms 
to their fermentative powers they resemble somewhat the "Y" 
and "Flexner-Harris"  types. 
If a  dysentery-like culture splits maltose readily, but does not 
touch saccharose,  it invariably,  according to  the  experience of 
TABLE  IV. 
Fermentations.--A  Fourteen-Day  Test. 
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R&C  R&C  R&C  --  P  R&C  B 
R&C  R&C  R&C  --  --  A 
R&C  R&C  R&C  --  A 
R&C  R&C  R&C  --  A 
R&C  R&C  R&C  --  R&C  R&C  B 
R&C  R&C  R&C  --  P  B 
R&C  R&C  R&C  --  P  P  B 
R&C  R&C  R&C  R&C  R&C  R&C  C 
R&C  R&C  R&C  R&C  R&C  R&C  C 
R&C  --  --  R&C  D 
lZ & C  stands for reddening and coagulation of the medium. 
R  ....  reddening of the medium. 
P  ....  slight evidence  of acidity. 
the writer, belongs in this class of bacteria,  and will be found to 
split lactose if kept under observation for three or four weeks. 
Six of the cultures described by Weaver and Tunnicliff as being 
of  the  "Flexner-Harris"  type,  evidently,  from  their  table  of 
fermentations, belong in this category. 
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isms in the splitting of lactose.  In some instances it took place 
as early as the ninth day, while in others it was delayed until the 
twenty-fifth  day.  As  regards  the  time  in  which  dextrin  is 
attacked we find a  like variability.  In general, a  culture which 
acts on dextrin quickly, also  attacks lactose within two weeks. 
In two cases organisms were recovered which split all five sugars 
and the alcohol mannit with a reddening and coagulation of the 
medium.  Dextrose,  mannit,  maltose,  and  saccharose  media 
were reddened and coagulated within forty-eight hours, dextrin 
in four or five days, and finally lactose in six to thirteen days. 
To this form of bacillus the letter "C" is given.  Although bear- 
ing a  strong cultural resemblance, these organisms are entirely 
distinct from the type "A"  and "B"  and bear no agglutinative 
relationship either to them or to any type of Bacillus dysenterim. 
Under Case  31  is  described an  organism,  which is  certainly 
identical with  the  "alkaline"  dysentery-like bacillus  described 
by Dural.  For  convenience' sake  it  has  been given the letter 
"D"  in  this  paper.  It  bears a  superficial resemblance to  the 
"Shiga-Kruse" type, but in addition to splitting dextrose it was 
found  also  to  split  saccharose in  nine  to  twelve  days  with  a 
reddening and coagulation of the medium.  On no other sugar 
or mannit has it any effect. 
Litmus  Milk.--The  changes which these  lactose-splitting  or- 
ganisms  produce  in  litmus  milk  are  most  interesting and im- 
portant, inasmuch as a great deal of dependence has been placed 
on this medium as a means of identification of dysentery bacilli. 
When first isolated some of these organisms act on litmus milk 
in a  manner so like that of the dysentery bacillus that it is only 
after an observation of two or three weeks that a  difference can 
be  detected.  They all  produce  a  slight  primary and  entirely 
typical acid reaction which changes after three or four days to 
amphoteric.  According to Dural the change does not go farther, 
but  it  has  been  the  experience  of  the  writer  that  organisms 
identical with Bacillus "A" and "B"  produce a distinct alkaline 
reaction.  This may last for from six to twelve days.  In two or 
three weeks, however, from the time the tubes were inoculated, a 
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the  initial  production.  As  is  shown  by  the  fermentation ex- 
periments, this second acidity is  due  to  the breaking up  of the 
lactose  in  the  milk.  Although  the  cultures  were  kept  under 
observation  for  several  weeks  no  coagulation  of  the  medium 
occurred. 
After  the  organisms  have  been  under  cultivation  for  some 
time, the duration of the alkaline period is considerably shortened, 
and in  three or four weeks sufficient acid may be  produced to 
coagulate the medium.  There is,  however, considerable varia- 
tion  in  this  respect.  Some  cultures  do  not  seem  to  produce 
coagulation at all.  These are the ones which either act lightly 
on dextrin or fail to split it at all.  On the other hand, in two 
cultures which have been under cultivation for over a  year, the 
whole series of changes, first initial acidity, then alkalinity, and 
finally strong acidity and coagulation, all take place within four 
days. 
Turning now to the  dysentery-like cultures  which  split  sac- 
charose and which have been designated as "C," we encounter a 
rather  different form of reaction.  When such  organisms have 
recently been isolated, they may either react in the same manner 
as bacilli "A" and "B," or there may be no period of alkalinity 
between two periods of acidity.  Even the former, under culti- 
vation, tend to lose the stage of alkalinity, coagulation frequently 
taking place within a week. 
It is interesting to note that we have a  whole series of forms, 
some  on  the  one  hand  nearly identical in  their  physiological 
activities with B. dysenterim, while others, at the opposite end of 
the  series,  simulate Bacillus coli, although there is  no gas  pro- 
duction and no motility in any instance, nor is there any aggluti- 
native relationship to the colon group. 
Bacillus  "D"  (",alkaline"),  as  has been noted by Dural  and 
Schorer, gives rise to a series of changes in litmus milk, which are 
quite similar to those produced by the dysentery bacillus.  The 
final alkaline reaction, however, is far more intense, and after a 
considerable period the medium may become jellified.  Agglutina- 
tion tests show that this bacillus is certainly entirely outside the 
dysentery group  and in  no way related to  it.  As has  already John  C.  Torrey  391 
been indicated, in a number of features it resembles" B " alkalige- 
nes  (Petruschky), but it differs from that organism in its ability 
to split two sugars and in clouding the closed arm of the fermenta- 
tion  tube.  Duval  and  Schorer encountered it  very frequently, 
in  at  least  three  out  of five  cases.  It  has  also  been  found by 
Wollstein and Kendall. 
To  summarize,  then,  we  have  the  following  four  types  of 
dysentery-like organisms,  which have  been  recovered from  the 
dejeeta of cases of summer diarrhoea in infants. 
Bacillus "A"  (Duval and Schorer) :  attacks dextrose, mannit, 
maltose, and lactose;  no action on dextrin or saecharose. 
Bacillus "B"  (Duval and Schorer) :  attacks dextrose, mannit, 
maltose, lactose, and dextrin;  no action on saccharose. 
Bacillus  "C":  attacks  dextrose,  mannit,  maltose,  lactose, 
dextrin, and saccharose. 
Bacillus" D" (" alkaline" of Duval and Schorer) :  attacks dex- 
trose and saccharose;  causes a  strong alkali production in litmus 
milk. 
Agglutinations.--With  normal rabbit  serum  Bacilli  "A"  and 
"B"  of the lactose fermenters are often agglutinated in as high 
a  dilution as  i : 2oo and in all cases up to  x : 40.  In this respect 
they  resemble  the  culture  "Baltimore"  of  the  true  dysentery 
bacilli group. 
Two rabbits  were immunized,  one  to a  culture which did not 
attack dextrin or Bacillus "A," and the other to a  culture which 
acted on dextrin within  two  weeks.  The  organisms were very 
slightly,  if  at  all,  pathogenic  to  rabbits.  The  technique  de- 
scribed in the previous paper was followed.  On account of the 
agglutinins  present  in  the  blood  of  normal rabbits,  the  lowest 
final dilution in each case was i : ioo. 
As  will  be  observed  in  the  following  table,  all  the  types  of 
dysentery-like organisms  were  tested  with  the  sera  of  rabbits 
immunized to seven types of dysentery or dysentery-like bacilli 
and also to typhoid, paratyphoid, and colon bacilli.  The lactose- 
splitting,  dysentery-like organisms always raised a  large amount 
of agglutinin after a  few inoculations. 
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type  of dysentery  contained few agglutinins  for Bacilli  "A"  and 
"B,"  hardly more than normal  rabbit  serum.  Group  III,  Case 
2,  and Group  IV,  Case  4,  raised  a  somewhat  greater  amount  of 
agglutinin  than  Group  I,  but  Group  II  "Y "  and  Group  IV 
"Baltimore,"  the  most  of  all.  Agglutination  with  the  last 
sera  took place  in dilutions  up to one-tenth  to one-fifth  of their 
TABLE  V. 
Agglutinations  with Immune Sera. 
Cultures.  q<  ! 
~ 
~'~ 
I Homo- 
Bacillus A. Case  No. =31  logous 
20,000 
Bacillus  B, Case  No.  2  ~o, ooo 
Bacillus  C, Case  No.  29.  o 
Bacillus  D  "alkaline.".  o 
,~roup  I "Kruse." .... :1.  o 
i 
I 
~roup n  "Y"  ....  I  0 
Group III, Case No.  2.  5oo 
~-roup IV "Baltimore"  ~oo 
Group IV, Case No, 4.  5oo 
typhoid bacillus  .....  2oo 
Paratyphoid bacillus,  o 
~olon  bacillus .....  2oo 
,  ul 
go,ooo 
Homo- 
logous 
20,  ooo 
o 
o 
o  15,ooo' 
o  6,0o0 
o 
ioo 
o  i 
I 
"~'~  "~c ~i'.~ ~ •  '-o~  ..... 
~  ~  O  O~ 
~'~  ~'~  [~,~  ~.~_u  I~.~  ~.~  ~  a~~ 
200  I,OOO  500  500 
200  i,ooo  2OO  O 
o  o  o  2oo 
o  o  o  o 
2,OOO  200  1,5oo 
i,ooo  2oo  1,5oo 
o  o  o 
o  o  o 
8,ooo 
15,ooo 
~,~I 
__  i  .  i?  .... 
o 
O 
IOO 
IOO 
40,000 
IOO,OOO 
titer.  In  typhoid  serum  of  a  high  value,  "A"  and  "B"  ag- 
glutinated  as  high  as  z : i5oo.  This  is  of  considerable  interest, 
as Duval has placed these organisms in an intermediate  position 
between  the  dysentery  and  typhoid  groups.  The  paratyphoid 
serum employed contained a small amount of agglutinin for these 
bacilli, but B. coli serum none at all.  It will be observed that the 
cultures  "A"  and  "B"  agglutinate  in  practically  an  identical 
manner in all the  sera. 
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"A" and "B," does not agglutinate at all in the serum of rabbits 
immunized to the latter, nor in fact to any dysentery, typhoid, 
or  colon serum.  The same is  true of  the  "alkaline"  Bacillus 
"D."  This fact, of course, indicates that they bear no relation- 
ship to the dysentery group. 
Turning now to the agglutinating power of the serum raised 
by  "A"  or  "B,"  we  find that  it  clumps  the  various  types of 
dysentery bacilli either in very low dilutions or not at all.  The 
same is true in regard to its action on typhoid, paratyphoid, and 
colon cultures.  The serum raised by Bacillus" A," however, con- 
tains  slightly  more  agglutinin  for  dysentery bacilli  than  does 
that raised by "B." 
Absorptions.--The  absorptions  are  interesting  in that  they 
show the following points: 
(I)  That Bacillus "A" and "B," although differing somewhat 
in  their  fermentative power,  are  practically  identical  in  their 
agglutinative reactions. 
BACILLUS  "A" SERUM  ABSORBED  WITH  BACILLUS  "B". 
Cultures. 
Bacillus  "A".  ....................... 
Baltimore  ..............  Group IV  "  "  " 
After absorption.  Before absorption. 
20,000 
20,000 
200 
All of the major * and minor agglutinins are removed. 
(2)  That a  dysentery-like organism  splitting  lactose  absorbs 
none of the major or minor agglutinins from a dysentery bacillus 
serum. 
GROUP  IV, '~BALTIMORE 'p SERUM  ABSORBED  WITH  BACILLUS  '~  A." 
Cultures. 
Bacillus  ....  A  ........................ 
Group  II  "Y".  ..................... 
III, Case 2 .................... 
"  IV "Baltimore".  .............. 
After absorption. 
0 
I,O00 
I~O00 
15,000 
Before absorption. 
2,000 
I,O00 
I,O00 
~5,000 
1 Major  agglutinin  is  used  here as synonymous with the term  "chief agglu- 
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GROUP  II  "Y'~  SERUM  ABSORBED  WITH  BACILLUS  '~A" 
Cultures. 
Bacillus  "A".  ...................... 
Group  II,  Case  i6 .................. 
"  IV  "Baltimore".  ............. 
Typhoid  ........................... 
After  absorption. 
0 
I2,000 
2,000 
200 
Before  absorption. 
I~O00 
I 2,000 
2~000 
200 
Neither  the  major  nor  minor  agglutinins  for  dysentery  or 
typhoid bacilli are affected. 
(3)  That a  dysentery culture  absorbs  none  of  the  major ag- 
glutinins  from the serum of a  rabbit immunized to a  dysentery- 
like lactose-splitting organism, but that it does absorb all minor 
agglutinins for all types of dysentery bacilli. 
BACILLUS  'IA" SERUM  ABSORBED  WITH  GROUP  IV  ~;BALTIMORE." 
Cultures.  After  absorption. 
Bacillus  "A".  .......................  I  20,000 
Group  II,  Case  3 ....................  o 
"  III,  "  2 ...................  o 
IV  "Baltimore".  .............  o 
Before  absorption. 
20,OOO 
500 
I ,OOO 
2~000 
BACILLUS  '~A"  SERUM  ABSORBED  WITH  GROUP  III~  CASE  5" 
Cultures.  After  absorption.  Before  absorption. 
Bacillus  "A".  ......................  20,000  20,000 
Group  IfI,  Case  5 ...................  o  500 
"  IV  "Baltimore".  .............  o  2,000 
None of the major agglutinins are removed, but all the minor for 
several types of dysentery bacilli.  The last absorption also seems 
to show that the culture "Baltimore" requires less agglutinating 
substance to bring about its agglutination than does culture of 
Group III., Case 5. 
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from typhoid  serum by either  Bacillus  "A"  or  "B,"  and  that 
the  minor  agglutinins  in  this  serum  for  dysentery  bacilli  are 
partially absorbed by "A," but not at all by "B." 
TYPHOID  SERUM  ABSORBED  WITH  BACILLUS  "  A. " 
Cultures. 
Bacillus  "A".  ....................... 
Typhoid  ............................ 
Group n, Case  16 ................... 
"  IV'  Baltimore".  .............. 
After  absorption. 
o 
40,000 
200 
200 
Before  absorption. 
1,000 
4o,ooo 
500 
1,000 
TYPHOID  SERUM  ABSORBED  WITH  BACILLUS  ~tl. ~' 
Cultures. 
Bacillus  ....  S  ........................ 
Typhoid  ............................ 
Group  II  "Y".  ..................... 
"  IV  "Baltimore".  .............. 
After  absorption. 
0 
20,000 
200 
I,O00 
Before  absorption. 
I,O00 
20,000 
200 
1,000 
From  the  above  absorptions  it  seems  evident  that  Bacillus 
"A"  bears a  slightly closer relationship to dysentery bacilli than 
Bacillus "B." 
In  both  of  the  rabbits  immunized  to  these  dysentery-like 
organisms,  a  very decided proagglutinoid zone appeared after a 
considerable  number  of  inoculations  had  been  given.  In  the 
case  of the serum from the rabbit  immunized to  Bacillus  "A" 
the zone was highest after ten agar cultures had been given ex- 
tending  over  a  period  of  about  four  months.  At  this  time it 
was very marked  in dilutions of  i:  200.  The  serum  from  the 
rabbit immunized to Bacillus "B"  also showed a  proagglutinoid 
zone in a little over two months and after eight cultures had been 
given.  It  had  entirely  disappeared,  however,  in  five  months 
and after the inoculation of fifteen cultures, 
GENERAL REMARKS. 
In placing these dysentery-like bacilli, which split lactose with 
a  greater or less degree of celerity, within  the group  of pseudo- 396  Dysentery and Dysentery-Li]ce Organisms 
dysentery  organisms, it is  well  to  bear  in mind that the  term 
"pseudo-dysentery" has at present a very indefinite significance. 
Kruse was the first to use it in connection with his studies of the 
bacteriology of dysentery of the insane.  The organisms which 
he isolated were, according to  his tests, similar culturally to his 
dysentery  bacillus,  but  differed  from  it  in  their  agglutination 
reactions.  These  cultures  from  the  insane  were,  however,  as 
has been emphasized by Hiss, in all probability identical with the 
mannit-splitting  culture  known  as  Flexner  (Grey  or  Harris). 
Lentz also placed Flexner's cultures among the pseudo-dysentery 
bacilli.  It is obvious, nevertheless, from our present knowledge, 
that these two principal types of dysentery bacilli--the  "Shiga- 
Kruse" and the "Flexner-Harris "--are of co-equal importance, 
and that  neither can justly be  called a  pseudo-dysentery form. 
Most of the other bacilli classed by Martini and Lentz are either 
gas producers or actively motile.  Ford, on the other hand, has 
given  the  name  Bacillus  pseudo-dysenteri2e  (Miiller)  to  organ- 
isms which are  evidently identical with the  "alkaline"  Bacillus 
"D"  and  which bear  a  superficial  resemblance to  the  "Shiga- 
Kruse"  type.  Although he names Mflller as the one who gave 
the  original  description  to  such  forms,  there  seems  to  be  no 
evidence in the article to which he refers that such is the case. 
The only cultures which Mflller describes in his article are seven, 
which are  manifestly true  dysentery organisms  of the "Shiga- 
Kruse"  type, and  two  which  are  non-motile and  non-gas-pro- 
ducing, but which coagulate milk in twenty-four hours.  As the 
author remarks,  these last  are  very similar to  the  Bacillus coli 
ana~rogenes (Lembke), with the exception of the fact that they 
produce no  change in neutral red.  It would seem to  be  more 
reasonable to affix the name of Kruse or Lentz as the originators 
of the group, for although they included certain true dysentery 
organisms  in  this  group,  they were  the  first  to  describe  other 
dysentery-like  organisms  to  which  this  name  might  well  be 
attached. 
It  is  questionable,  nevertheless,  whether  any  organisms 
similar to Bacilli "A" and "B" were noted by these investigators. 
One  culture described by Martini  and  Lentz  split  dextrin, dex- John  C.  Torrey  397 
trose, and mannit without gas production, but had no effect on 
saccharose.  It agglutinated with patients' blood in dilutions of 
i : 5  o.  Whether or not it split lactose eventually was not stated, 
but, as  has already been pointed out, a  dysentery-like organism 
which acts  on  dextrin,  dextrose,  and  mannit,  but  not  on  sac- 
charose, is almost certainly identical with Bacillus "B." 
During the investigations of the diarrhceal diseases  of infancy 
carried out by the Rockefeller Institute, organisms very similar 
to  dysentery bacilli,  which produce a  second and stronger acid 
reaction in  litmus  milk, were  encountered,  not  only  by  Dural 
and Schorer, but also by Kendall and Gay.  Weaver and Tunni- 
cliff, in addition, have noted the occurrence of organisms which 
were dysentery-like, but which failed to give typical agglutina- 
tion  reactions.  Under  the  title  of  "Another  Member  of  the 
Dysentery  Group,"  Dural  has  recently  described  in  detail  an 
organism identical culturally with his Bacillus "B," which seemed 
to  occupy,  as  regards  the  agglutinins  present  in  the  patient's 
blood and its clumping in various immune sera, an intermediate 
position between the typhoid bacillus and the dysentery bacilli. 
This bacillus was recovered from a  fatal case of dysentery in an 
adult.  As has already been shown, the cultures of this bacillus, 
which were obtained by the writer,  agglutinate to a  certain ex- 
tent in typhoid and dysentery immune sera, but in much lower 
dilutions,  proportionally,  than  has  been  described  by  Duval. 
The same is true also in regard to thd limit of agglutination of 
typhoid and dysentery bacilli in the serum of a rabbit immunized 
to  Bacillus  "A"  or  "B."  The  fact  that  all  the agglutination 
tests  described  in  this  article  were  made macroscopically may 
account for the difference in results. 
These cultures, in fact, seem to give evidence of only a  slight 
relationship to the typhoid bacillus.  It is possible that they may 
be  aberrant  derivatives  of the  dysentery group.  Their ability 
to split lactose,  certainly,  seems to indicate that they have be- 
come well  adapted  to  a  saprophytic  existence.  The  extent  of 
this  adaptation  may  well  be  measured  by  the  rapidity  with 
which this sugar is split.  Bacillus "C" has all the characteristics 
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organism.  On the other hand, the tendency of evolution might 
be, and is, perhaps, better considered to be, in the other direction, 
i.e.,  the  true  dysentery organism  has  sprung  from  some  such 
lactose fermenter, and by a  gradual change of habitat and adapta- 
tion to a  purely parasitic existence has lost its power to act on 
one sugar after another until we find the "Shiga-Kruse"  type, 
which splits  only dextrose and  which is  certainly  most patho- 
genie in its properties. 
The more closely that  this whole dysentery group is  studied 
the greater seems to be the difficulty in defining its limits and in 
determining what forms  shall be  and what  shall  not be  called 
dysentery bacilli.  It is quite possible that these dysentery-like 
organisms, which split lactose,  may be  an  etiological factor  in 
some of the milder diarrhmas of infants, and also may at times 
assume  a  very  pathogenic  and  possibly  invasive  character,  as 
evidenced by  the  case  reported by  Duval.  That  they  should 
be  admitted  to  the  dysentery  group,  however,  seems  hardly 
justified by what we  know at  present  of their  occurrence and 
properties.  An  extended  series  of  agglutination  experiments 
with the blood of the individuals from whom they were isolated 
would  certainly  decide  this  question  definitely.  Possibly  the 
best  plan,  at  present,  is  to  include  in  the  pseudo-dysentery 
group all bacilli of a  typical dysentery morphology, which give 
rise  to  a  primary  acid  reaction  in  litmus  milk followed by  a 
return to amphoteric, which are not motile, which do not liquefy 
any media, and which do not produce gas.  Essentially the same 
suggestion has  already been made by Ford.  This group might 
well be divided as follows : 
Division  I.  Organisms,  corresponding  to  the  description 
given above,  which act slowly on lactose and  do not split sac- 
charose,  but  which  agglutinate  in  the  serum  of  animals  im- 
munized  to  dysentery  cultures  splitting  mannit.  Examples: 
Bacillus "A"  and Bacillus "B." 
Division  II.  Organisms,  corresponding  to  the  description 
given  above,  which  do  not  agglutinate  in  any  anti-dysenteric 
serum.  Examples:  Bacillus "C" and Bacillus "D." 
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and  perhaps  have  been  in  some  instances  mistaken  for  true 
Bacillus  dysenterim.  Investigators  should  bear  in  mind  that 
they are  of common occurrence.  Especially are  they liable  to 
be  confused with the  "Y"  and  "Flexner-Harris"  types.  The 
most reliable  differential test between the pseudo and the true 
dysentery bacilli is litmus milk, the cultivation being continued 
over a period of two  or three weeks.  The agglutination test is 
also  an  aid  in  detecting these  pseudo  forms,  but  it  should be 
borne in mind that some of them clump in quite high dilutions in 
the serum of animals immunized to  mannit-splitting dysentery 
bacilli. 
A  general summary of the  characters  in  which these pseudo 
forms,  which  split  lactose,  resemble  and  differ  from  true  B. 
dysenterim may be made as follows. 
I.  Characters in which they are identical. 
In morphology, in lack of motility,  in not producing spores, 
in producing little or no pellicle on broth,  in not clouding Hiss 
semi-solid medium, in not producing gas,  in not liquefying any 
media, in producing a primary acidity in litmus milk followed by 
an  alkaline  reaction,  and  in  the  fact  that  pseudo-dysentery 
bacilli  belonging  in  Division  I  agglutinate  in  the  serum  of 
rabbits immunized to mannit-splitting dysentery bacilli. 
II.  Characters by which the lactose-fermenting organisms are 
separated from the dysentery bacillus. 
In a  greater spreading on the surface of agar and gelatine, in 
producing a  final acid reaction in litmus milk, in not absorbing 
any of the major or minor agglutinins for dysentery bacilli from 
the serum of animals immunized to any of the various groups of 
the dysentery bacillus, in not being at all pathogenic to rabbits, 
in  failing  to  agglutinate  according  to  the  experience  of  the 
writer  in  the  blood  of  the  individuals  from  whom they  were 
isolated in the dilutions ordinarily employed. 
The points of resemblance indicate a  general or family relation- 
ship between the pseudo and the true dysentery bacillus groups. 
This relationship may be, perhaps, well compared to that existing 
between the true and the pseudo-diphtheria bacillus groups.  On 
the other hand, the characters in which these two groups differ, 400  Dysentery  and  Dysentery-Like  Organisms 
especially  the  lack  of  common  agglutinins,  indicate  that  they 
must be regarded as distinct species.  The pseudo forms, through 
their  power  of  splitting  lactose,  are  well  adapted  to  a  sapro- 
phytic existence and apparently are  devoid  of active pathogenic 
properties. 
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